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3. Progress Report. (See instructions) 
1. None 
2. N/A 
3. Progress Report: 
1. No change 
2. Our proposed approach to dl-jatrophatrione (1) involves the use of a 
retroaldol reaction to convert a 5/5/6/5-fused tetracyclic f3-hydroxy-a-phenyl-
sulfinyl ketone (cf. 2) into a 5/9/5-fused tricyclic enolate intermediate which 
can be trapped with methyl iodide and by sulfoxilde elimination elaborated to the 
enedione system (cf. 3) of the natural product. 
4 
1 	 2 	 3 
Initial work on the project has involved the synthesis of model compounds 
related to 2 and investigation of reaction conditions to effect the retroaldol-
alkylation transformation. The monocyclic epoxy ketone 4, and the 5/6- and 6/6-
fused bicyclic compounds 5 and 6 have been prepared by treating the corresponding 






Treatment of epoxy ketone 4 with sodium thiophenoxide in tetrahydrofuran 
(THF) at 25° gave the cyclohexenone derivative 7 rather than expected F3-hydroxy-a- 
phenylthio ketone 8a. .The proposed pathway for the conversion of 4  _into 7 is  
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shown in Scheme 1. However, when 4 was treated with thiophenol in 
THE in the presence of triethylamine, under the conditions 
reported by Silverman' for cleavage of an epoxy diketone related to vitamin 
K epoxide reductase,8a was obtained in excellent yield. Addition of 8a to a 
mixture of sodium hydride and methyl iodide in THE at 0' gave the keto a-phenyl-
thio ketone 9a in greater than 50% yield. Oxidation of 9a to the corresponding 
sulfoxide 9b followed by heating in carbon tetrachloride gave the acyclic ene-
dione 10 again in good yield. This method provides a useful route to diketones 
with chemically differentiated carbonyl groups. The behavior of 8a in the pre-
sence of other bases and alkylating agents as well as the corresponding reactions 
of the sulfoxide 8b, obtained by oxidation of 8a with m-chloroperbenzoic acid 
(MCPA), will also be explored. 
8a. X=SPh 
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Treatment of epoxy ketone 5 2 with sodium thiophenoxide or thiophenol and 
triethylamine gave the trans 13-hydoxy-a-phenylthio ketone lla. Treatment of lla 
as described for 8a apparently did not lead to retroaldol reaction to the mono-
cyclic enolate 12a since a mixture of 0- and C-alkylated bicyclic products were 
the only compounds isolated in this case. 
-6- 
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After oxidation of lla to llb a series of experiments were performed in an 
effort to generate and methYlate the monocyclic enolate 12b in order to obtain 
the a-methyl-a-phenylsulfinyl nonandione 13. When 
0 x 	 O s 
OH 
llb was added to a mixture of 1 equiv. sodium hydride and methyl iodide in THF 
or to sodium hydride in . THF followed by the addition of methyl iodide, a relatively 
insoluble material with spectral properties (ir,nmr) consistent with those expected 
for the cis f3-hydroxy-a-phenylsulfinyl ketone 14 was obtained. However, in a run 
in which llb was added to 1 equiv. of potassium hydride in THE containing 4 equiv. 
of HMPA, ge mixture stirred until the evolution of hydrogen ceased, and then 
treated with excess methyl iodide, the major product ( - 30% by TLC), which was 
isolated relatively pure by preparative TLC, exhibited spectral properties con-
sistent with those expected for the nonandione 13 (probably as a mixture of 
diastereoisomers). Efforts to improve the yield of this compound and to convert 
it into the enedione 15 are in progress. 
The available experimental results suggest that the anion derived from de-
protonation of llb exists as an equilibrium mixture containing the trans and cis 
bicyclic alkoxides 16A and 16C and ring opened enolate 16B. Under conditions 
where the cation is not strongly solvated (Na), THF) the cis structure 16C is 
apparently preferred because a relatively stable six-membered ring chelate in-
volving the metal cation and the alkoxide and sulfoxide oxygen atoms can exist. 
However, when the cation is strongly solvated (10, HMPA) the ring opened a-phenyl-
sulfinyl enolate 16B appears to increase in concentration. We hope to increase 
the concentration of 16B to a greater extent by increasing the polarity of the 
medium, using 18-crown-6 to strongly complex the potassium cation, and/or changing 
the temperature. 
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The results of Trost 3 indicate that systems of the type 11 have a strong 
tendency to exist in the bicyclic form since the strain energy should increase 
in going from the 6/5-fused to the nine-membered ring structure. However, in 
the system Trost studied ring opening would have led to a phenylsulfonyl stablized 
carbanion whereas in the present case the formation of a relatively stable (3-keto 
sulfoxide enolate may offset the increase in the stain energy that attends the 
ring opening. A comparison of the behavior of the (i-hydroxy-a-phenylsulfinyl 
ketone derived from thiophenoxide opening of the 6/6-fused epoxy ketone 6 with 
that of compound llb under retroaldol-alkylation conditions will also be made. 
As shown in Scheme 2 an alternative, although more lengthy, approach for the 
conversion of the epoxy ketone 5 into the nonendione 15 is also under investigation. 
This work has progressed to the stage of the preparation of the a-hydroxy diketone 
17 which should be convertible into the enedione by dehydration with thionyl 
chloride in pyridine. The indicated yields are only approximate at this time. 
















1)PhSCH 3 , NCS 15 
CH 2 Cl 
2 
2)Et 3 N, -25° 
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3. During the next budget period we hope to (1) complete the studies on the 
use of the retroaldol-alkylation-elimination sequence to generate a nonendione 
system, (2) synthesize the diene and dienophile intermediates necessary for 
construction of the 5/5/6/5-fused system and (3) carry out the Diels-alder 
reaction between these components to generate the precursor of 1. As soon as 
appropriate tetracyclic compounds (cf. 2) become available, we expect to apply 
the knowledge we have acquired from model studies on the retroaldol clevage 
to the synthesis of a tricyclic precusor of jatrophatrione. Simulaneously, a 
fragmentation approach analogous to that shown in Scheme 2 will be investigated. 
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